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112 - SCacoustic horn) 
121, m - XHSJOI 

1?? - JtH?L!0t 

113 -•- ©gm aa;i 

151 - 3! 31 US 



&30I ^mtr ?i& &' J got 21 

. E-WB8.»£S '^rBB "iUSHaoil BB" ^81 Bid a dt^AI^S! SOil SSS -Site ^. 

.m 9 BE) Oil 330IP.-' 

tu«aat..oia.Jni nr&gss ^'a-a a At sit* a mi chsh =f aaoi oaf .tfoia #as 3-aB ueiuifc ±xkss.*\. 
««ioiu *««>isi oisbbb-soii ataa msaaeoi! qigh a^i- oi*oiwn 

as* a: 4sm M^eon Mgafe u&aeiB. bbjibb »»t-A»9 ^isas etaa&aa- 3(&>vaa'£> 
xiss vet 4»-&o, 

ttsis±-»si a*t s'api*« eft aaaa son aaiAia a«ia«^»B ^fi ±»s etoi . 015 
b*ai* HiatBQ. oiaa £*r°i oisatei out. j. sag son sish a^Bs*^ ai'a'^s i989t*£* a 25a xmsea 

ssoft "Ssj B-S» 5m »99EI( Integrated optical acoustically tunable wavelength fi iterF HI B °J fc-S-oii 

?hai^ d»sf aoi.-fiia ua'woisftiittt) a si m« 3iBon.as»sa aawoi Ba-a-^eaatAcousin 

Oplic Tunable Filter : 01 8r AOTFSr BCf) SOI 2iQ. 

idLh. tfaa^xta s^fe aasVa«»**»a a<*8>Mor»oi. 01 sa^ei b*¥ohai b aaoi siho^i 
mis oil. satst*- dfiaoii chb b^oi'sdh pas.^m-n <?jrj a» s»»w*t^ w<*pm 

3 £01 3*1 Q2]| OH S Oil. BS^EH^f BSrfe S^CHIfe AJJfi S2rOfO* US 01 Oil OK'.* 

ah »ecfte-9as ^rWii ho. 

a(*)i«a«±»}» »*«a T)e pcfl^a oisftvra sir°j stub .-hti*« s> ui-awo* a 

^e^UI DH^ 5!D5 SSli 

OICVIH- OIB/Hfe. A.»..'«A^ 9011 38H ai9±2|. SI213 H338B0I *UH3 *a«l- 
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£ §3S2j rnoysi gsas. gx^zs. S3Ai9ite ©aas .^ew- §^:>i atxtgas § * sau. 01 safe a^- 
eaa. avon'-net' ^s3£>3f Tisj saw. m^saoiiAH egg soisj g§.gsi e»*:>is sa&2£«i 

cMfii ^xi nasi sv'a 9aar * iic[s s§§ ^isd. nam. as Bists a&si spoilt: □ %E.^ag asui 

titS. r?©«$? 'fXfiM SB S' • «r3f*» £ OB JJ3§ SCHI HJoH ge*£ aB&8l 196612 5* »l 11 

"« WI38930II .311 XRS 8tr-8 JSJtt* AISEHAI l-f Iber. aoousto-opt I c frequency shifter)* Hl^2] te§ 9.' 11 
S«? SSI 013 Sa «| 4.832.4373011 3HAIS UrSf £01. 015 2= OlSSffe ±»B g + SACK 01 

«ua s& nog btg + aiofe §s§ ? r xiu. ?»fir ^ Hfe.aaa : ms«-«oi 3 si Higfflw ascit ess 

so. . ' 



3* SfSJS «r?l£r 2*S SXIISS 5H28I3I 9I& 33 23 Ad , S &S2I S5g 9&SI 3&Bf§r Sfc □ m§M3|S!0IIA1 2J a! 

Ki 21 s^iass ji\o\® * 2ie aas mes va> nsatts ai sia. 



SrS Pi©8rb BS 2SSI #31 3r«??0|| SJ8H aSSfe ©21 a0>2£9 »2| mSOII 21 SSI 511 rt^S 

<?2 aaissss a&Ai9ife as assess* ^«»oii Pre e^ofs a^Aijifc egm srtiPia: fc^i 

p». an'i e&^ifr a^i eiss a^iusa . a a«*» saoti sjskx &«ju£i a.«'ai wst jibahh 
a oi w tu^sienM. ^31 a^idsai at ass gj^#g vhs ae sshsshs e&Ai3is^ *oi 

amo\. «?i 2£ m^^BS w?jsii jaiTie s«sa oi^chxmi ar * sua. 

as. s w'*a ^aiohq ass^ioii a« ea^wi sib a© a»«ie! •«ei*n 

stnaiss »M«'ni siwn* aeffife ao t s» iati aJiiaoii^sj auA»zaoii asiw aasun eci. 

aeoii. saap sam? safe ssse ssxeifit isesct aa, »a Sfis a^i toisoti saies ssi 

M ^01 aS8r?lte ilSQ. 

xh^oi «7<b a; eaaoi s?i gon ^ssife a^oiie. gaaai sssoi s^ia sa^ao 3" mi 
son s^jtg/g?! asisoii/rt ae/Aj saoi «asr?ii aw. §aa§ S8r«/H£ soi gai assaf ^ 2i» so. 

oi<a dot sat sfbi xii^s s^^oiiAHfe. us.- -ok aa-Uf saoa sisKx assrfe »«r*s * busi.ssjj ea&u 
. □ gon 3o>/s2nsesi asfM£aoi aasfoi aa^fe S£§ ao^2=. #2Hi/iaoje2i auAisaoi atww 

-a-srsrv-a-SrS-B-ffl-S'S-E-a-©^- ; ^ 1 : — : 
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aOKHEb i CH¥BSI'.0IIUXl^ 30> LH Oil S££lOi SlU. fSHSSEfe BSI90II' B5SI& 5BB >JS6. 
I * -aaWfc £EB2| S ^^(propagation constant)^ '/d£ QgDj, 30>£E£| »a#W2l. a»4f*S- B.. B8H9S *E= 

. .21 sm#^g 3;,. schi/hsi ©3i a»g^B k. aas 3eHS2i sasB r,oiam v m. pea as ^01 ^ 



aei«p» sa§ .Bscss s^s spoilt? nf^ssjoiw amsi aotEEBoi £iHdta. 01 &&&& a-aoi a* 
b ^ s chi s\m as* ^bh jusb&si g^aaife '^isaisa bosses eoi£fe as eaasaES bsao* «m, 

5>te 28 3IB2S BO. 

01 ak .ff St a SI BAIOtlOII CH5H «gttO. a». s e El^q asie«?ta t>3 

3i& i» 0fU2. BXI 01IAIS/H UlAlS 33 01'CK. 

£18 £ MAIM Oil Q># U£>yi MBtSOiCh' 

oi ni?/«ei{s' da»d4i)s aastte.ea.ss bb*si xrs! g^i xw»o« "w«oi .sit aaw*en2i.' 123)^ 
xH9joi Ba*^«-(i28)2fi.?aa?ii 5>:n. 01 a&^oii egms opiAi9ite.B£jttsa:>i<iu)B ^bism aiu 

P*iu'Wtf J'KUDte S^liJae -Mallei Eig£S EBAI3* B&ntB. B'fllAI'lt: ?sSfi*i. OHEjOi • p^.i (Piezo- 
electric Transducer ' W«B B3IUS &SAIU2£*I B4USI -3 5B =1 
.M -a»2»2l B«m S(-acouetic horn)(11?)2B ^SHOI 2JD. 

oi s a & 21 ssfs tfssie a§a aw. 

K«iuara3i(.in)oii ^m^PKrs aa-a -a^idSdsuB bw8>b. ois* see ¥»*a 5*xib »$ssmi 

£ITi. 01 B«8<122)£ : afit901, »«A 1MB B^n^ l ±l^l(acousiic damper )(113)CHIA1 &4*BCI. 

B«f? U§ BB-Olte B«»fe »«»-(122>B .BBAlJia. -Old CD^ a**' UIB SB»fe. WO| BfeVaSBBB B 
SUIfiQ. OiaiB i>£^9 fffi9BB9'B»tr B(» LHB B.tt&B dBBB ^eH& *»B. 88^ BOIS2 . 

c t bbaisipii 3D. 

e«a»( wnoi a vaoii sib riaaaoi baisib. JHXOi.Ja^a a«*(i22> ms .a«»e*H s^te aais^s-.* 

BBSlIiV. UfflXIfe 2C»£E£ Stt8tM BP-. ag'8(122)0|A|-.BaiB2£B SSS SiS. XH2J0I <EAfe BtfftM22)0ll 

k»6»cM ti."oi# *»«8fxr B*m-tt*te e^£in. ai^fe »*s..ahm u^iai sd. 

bp. >jaa(i4t)oi B-aHa££ffi S2i£ib aB»(couoii.no)^ ..«,Msate 6ia»ai ; tub on t»» „°ib«b ^sid. w?.f 
£221 -(i)b "/hb ttfi.eamsi s«ioii'aB aer^g nsra »^.s Uswi as'**, sesoii -uaa w» a'oi £ 

si ^oififni mst bbboi aa(2ii, 2121s usyji » _^ aa. 

CDCl Ai . B WS'ai Al Oil Oil SIB £19 JttBBEia H3B. BH*(142)S| niarw 0>2> DSTll £|CH. SESMb) 

on caib bi^ ' aoi g.a 'mar si' s§ «4»'a±i.Ai-3i/d s^s»^ irflaei (notch futer)a aiafS ew-eo. i^?^ 
(b)i= p«ma. £!^s bsib a^oii qis'..aa»on o»b &$sm maoiraiB ««.ueiu -a-oia. ?2»§£ a»a 

Hi L».*UHI9 B^mBS BBSHJiy. B«IU 21'^ai .^Ol^Oil <DB DS ^j^B ^^(221. 222)S UB"JIS a fc ^;2*U 



4 



2n 



£2nS2V'i S01 ' * H5Jor * <3 * 21 3 ^ <H,fe ©««asw sxHefsa, a <» a = te om 3MS1 a 

4i1 - 4i2 - 4,as — *• - 2x222 «i 

see a3ida« ft«v«4i?ioi u ?Wb •»«. ha»i ^ 

s*ss s?iaisa n of » * ass aoiecr. n^^ai 

slaVJe^r^ 8 ^ DS f1 ' f2 ' ,3M "«« * aG5 * 01 £5S » 511. 5,2. 

*t»* r 2 s as gassj^sasas bjsah. vm+isa' mehsiss a. e» fe a cm aassciaaiaaccis 
;,^ MAiBPia-3neo. «h v*mx*, m *m+* mm „. f2 . , a « a >,* fiSI J "e ! d 

BiSie £5 (b)SJ =}fc< 5142J ifOI UOyD. i»'[bie J 

£5!. <csa (e)Ol'SAlft w» » 0 |. *»+ M\ , 2 \ f3'0ll Sl'ft 3}« 521. 522 . 5233> eg *aS3*i§ J(flC(?< 4 
Tl'. f2-.. f3 'ft *A|0I S3J»fc ft^fc £5 <d)S| ^« 524» ftB Oj»-«aft 3>SD. 

?6g.>- wssi «Aionon 21ft ftft« ^ag msaaoii 3JH21 *ot+ 3 f X | fr -s^kjab aS Ai?im o,^ 6IOl 
»*fAi3ia. oi fiEiei.4a«4fl aaoip. 01 aan^a, s stsob aift msaasi' ft«m»43i«i ->n 
^^5§ «e a^iiisa ej^aoi ssfAi ?)fe £6a (a)a (b)0)l 5Aia Hh?i a0l pgffc aaf2| aa 

RS!(611. 621. 62?)S $je«' ^ oig.g a ^ 

wfi!. ^isa o^s usra&si eX i ^ :hsi asaai g^s ois»?i msoii. :hs *m^s ej^sio, 
a^oi as «e< 931 flSHAife e.ofs ffe ^4. 3H si ^w^o, ^ 0| ^ g4ia! o S ^ohijii so 01 s^oii^ • 

Sfcl 4! ^flflSI aWft'B^OII «0|* XH^SI a*d(lotereh.nn.l Interference Ir, Mu.tiwavelenoth 
Ooeration of Integrated Acousto-Opt ioal Filters and Swl1ches)"£l ai^«S F. &2i2t H. &I&0II a6H IH^ £^ £101 
■SWOIH Hi3feSXia 1995t3ff HI13Q fl| 63 flM146^ LHXI 1154^011 3|IH@ WS» ^01. ft El OR SJAfS dttftOI BAI 

oil ?nf«sMoii sisioi ses aeaas. oiod sjsfoi must- dssoi efPi^u^ftea »on sH^ef 

fc 4iU»*fi 3,11 3 tirftS!6rX| SIS ft«rO| ftllftQ. 3au. B.'ftftOfl Sift WSSEJfe *!7\t!1ZSi 2f ^Of 



s* esa fe'Aionoii .set ■ mattEis ere disks ?i.oo £?«*oiia ^nK>e a^8K> sais tjsssi aoisss 

Bins ess aaAiassMi -.o»b saqgg xiismte sjboi. Jissi staei s-iOHSj ?ju^g 'coiatoi g-'Msg 

as Jigsj srse 2a>8k?i shskh, ass* 2.239mhz3 2.220MHZS sj^sk* szsi (a)oii sei bts> sg hei 
^ga sao; oi©i e^e. ^ ^m^fe sia^s §iei aoiasss e ; »AOi& &oic*. 01 saoiiAi saoti gam 

SOI 154/nraEJ a«OI g@ 6."S»§ &A*A|3|H aS»S la. ^ SJJ^IU^SJ £K)|0|| 5H©6>fe $W<>3 JUI 

ea.-s «j Ai"«iori ids m.aaaa egwofgoioii 2.239mh2^ i.95imhz§ eiswaa. oOi/h ^>hk* 

§fi*S§ g^g £7£| (c)01l UE>LH$as«. £721 (d)S¥9 »'4> XJSOI. 3IBSI- UBUfc b*»" 

fiiani twg dfisi ejste soiii »§s a 4* ao. 



e srvesi aF^fi ^en unsafe. ?iesi ^sg »aiia^' aiissui ssk^. ^31 ^ga jiaeufc sas 

oig ?xm?.i ^aichioii sisH tfeste. & etaoi-'£ie> MB'?fB«-Di8Bab d ssnKwaiioii shk>s. 
B.ty^aa + ate*. 



»«*oii 2J0H a^ae 93 sensea #31 ssj msoii aes^-fimaisa aa'sEsa e&Aisie se g 
&^b2sah ggsoii earns a«Ai9ife &<sw aa^ia: 

2. flii&oii aoi/H. $i\ earn s?i6iaoii cushat gfaiu^ ^^Ai^ife sa^iei as * 

sa^© 3. .202901 sioiAH. dr?i e&pife ^^1 a^i^issi ai a^a ssoii a evoi w &^iu£j a 
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6. mis lh xi mv msi oa=. a sroii sjch/h, a:>i 2= xhk-si a«i aaa agssj 




1570- 
1560- 



fc> 1S50- 
It 

KH> 1540- 



^ 411 



1530- 



1.8 



412 



413 



2.0 2.2 2.4 

SJ7|. ^SK*(IIHz) 



2.6 



2.8 







J^5N nr.) 



9 



£P*6 




1645 1660 1555 1560 1565 1540 1645 1560 1555 15GO 1505 



